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SCIENTIFIC OPINION 
Scientific Opinion on the safety assessment of the active substances, sodium 
erythorbate, sodium carbonate, sodium bicarbonate, iron sulphate, 
activated carbon, cellulose, calcium hydroxide, calcium chloride and water, 
for use as active system in food contact materials
1 
EFSA Panel on Food Contact Materials, Enzymes, 
Flavourings and Processing aids (CEF)
2, 3 
European Food Safety Authority (EFSA), Parma, Italy 
This scientific output, published on 6 May 2014, replaces the earlier version published on 12 February 2014*. 
ABSTRACT 
This scientific opinion of EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing Aids 
deals  with  the  safety  assessment  of  the  active  substances  sodium  erythorbate,  sodium  carbonate,  sodium 
bicarbonate, iron sulfate, activated carbon, cellulose, calcium hydroxide, calcium chloride and water, used in 
mixture which is packed into sachets for absorbing oxygen/carbon dioxide emitting from/into the headspace 
surrounding  packed  food.  All  substances  of  this  formulation  have  been  evaluated  and  approved  for  use  as 
additives in plastic food contact materials or as food additives. No migration of calcium, iron and sodium ions 
was detected. No volatile organic compounds other than carbon dioxide were detected at the limit of detection of 
0.5 µg/l. The CEF Panel concluded that the use of the substances sodium erythorbate, sodium carbonate, sodium 
bicarbonate, iron sulfate, activated carbon, cellulose, calcium hydroxide, calcium chloride and water does not 
raise a safety concern when used in oxygen absorber/carbon dioxide emitter systems,  in sachets that prevent the 
physical release of their contents into the food. The sachets are to be placed in the headspace of the packaging 
and as such may come into occasional contact with the food, e.g. during handling. The sachet should not come 
into direct contact with liquid foods or foods that have and external aqueous liquid phase on the surface (liquid 
or exudates). 
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SUMMARY 
According  to  the  Commission  Regulation  (EC)  No  450/2009  of  the  Commission  of  European 
Communities of 29 May 2009 on active and intelligent materials and articles intended to come into 
contact  with  food,  substances  responsible  for  the  active  or  intelligent  function  need  first  to  be 
evaluated by the EFSA before their inclusion into a positive Community list. The procedure of the 
evaluation and the tasks of EFSA are described in the Regulation (EC) No. 1935/2004 of the European 
Parliament and of the Council of 27 October 2004 on materials and articles intended to come into 
contact with food.  
In the context of this evaluation procedure, following a request from the Direction Générale de la 
Concurrence, de la Consommation et de la Répression des Fraudes , France, the EFSA Panel on Food 
Contact Materials, Enzymes and Processing aids (CEF) was asked to deliver an opinion on the safety 
of a mixture comprising sodium erythorbate (CAS 6381-77-7 and FCM Substance No 1042), sodium 
carbonate (CAS No 497-19-8 and FCM Substance No 21), sodium bicarbonate (CAS No 144-55-8 and 
FCM Substance No 21), iron sulphate (CAS No 7782-63-0 and FCM Substance No 511), activated 
carbon  (CAS  No  7440-44-0,  FCM  Substance  No  984),  cellulose  (CAS  No  9004-34-6  and  FCM 
Substance No 553), calcium hydroxide (CAS No 1305-62-0 and FCM Substance No 394), calcium 
chloride (CAS No 10043-52-4 and FCM Substance No 585) and water (CAS No 7732-18-5, FCM 
Substance No 515), for use as oxygen absorber and carbon dioxide emitter. The mixture is intended to 
be placed in a sachet made from perforated polyethylene terephtalate (PET)/cellulosic non woven 
(NT)polypropylene (PP) material. The dossier was submitted by the applicant, Atmosphère Contrôle 
SAS (ATCO), France. 
The active ingredient responsible for the oxygen absorbing function is sodium erythorbate, which 
reacts with the oxygen present in the primary packaging. The carbon dioxide emitting function is 
fulfilled by the presence of  sodium carbonate or sodium bicarbonate. All the other substances are used 
to provide adequate media to facilitate both reactions. This oxygen absorber/carbon dioxide emitter 
system is intended to be used in various applications, such as meat and meat products, precooked 
dishes, delicatessen, cheese, bakery, cakes, pastry products. These foods are generally stored at +4 °C. 
Shelf-lives vary from several days to several weeks. 
All starting substances have been evaluated and approved for use as additives in plastic food contact 
materials  or  as  food  additives.  Activated  carbon  was  not  evaluated  as  such,  but  it  meets  the 
specifications for activated charcoal, which is authorised as additive for plastic materials and articles 
in contact with foods (Regulation (EU) No 10/2011) i.e. same purity requirements as for Vegetable 
Carbon (E 153) set out by Regulation (EC) No 1333/2008 with the exception of ash content which 
may be up to 10 %.  
Specific migration of calcium, iron and sodium were determined under realistic conditions, in minced 
meat, in contact with one sachet for 7 days, at 5 °C. By comparing the average content of calcium, iron 
and sodium naturally present in minced meat, with the corresponding concentrations measured in 
minced meat in direct contact with sachets, no significant migration of the ions present in the sachet is 
expected.  
Potential byproducts linked to the use of the oxygen absorber/carbon dioxide emitter system were 
investigated. No volatile organic compounds other than carbon dioxide were detected at the limit of 
detection of 0.5 µg/l.  
Based on the level of migration and the intended uses (no direct contact with food), no toxicity studies 
on the formulation and migrants were required. The use the oxygen absorber/carbon dioxide emitter 
formulation is toxicologically acceptable. 
Therefore, the CEF Panel concluded that the use of the substances sodium erythorbate, iron sulfate, 
activated  carbon,  cellulose,  calcium  hydroxide,  sodium  carbonate,  sodium  bicarbonate,  calcium Oxygen absorber and carbon dioxide emitter system 
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chloride and water does not raise a safety concern when  used in oxygen absorber/carbon dioxide 
emitter systems,  in sachets that prevent the physical release of their contents into the food. The 
sachets are to be placed in the headspace of the packaging and as such may come into occasional 
contact with the food, e.g. during handling. The sachet should not come into direct contact with liquid 
foods or foods that have and external aqueous liquid phase on the surface (liquid or exudates). 
Activated  carbon  should  in  addition  comply  with  the  same  purity  requirements  as  for  Vegetable 
Carbon (E 153) set out by Regulation (EC) No 1333/2008 with exception of ash content which can be 
up to 10 % (w/w). Oxygen absorber and carbon dioxide emitter system 
 
EFSA Journal 2014;12(2):3571  5 
TABLE OF CONTENTS 
Abstract .................................................................................................................................................... 1 
Summary .................................................................................................................................................. 3 
Table of contents ...................................................................................................................................... 5 
Background as provided by the legislation .............................................................................................. 6 
Terms of reference as provided by the legislation  .................................................................................... 6 
Assessment ............................................................................................................................................... 7 
1.  Introduction ..................................................................................................................................... 7 
2.  General information  ......................................................................................................................... 7 
3.  Data available in the dossier used for this evaluation  ...................................................................... 8 
4.  Evaluation ........................................................................................................................................ 9 
4.1.  Non-toxicological data ............................................................................................................ 9 
4.2.  Toxicological data  ................................................................................................................... 9 
Documentation provided to EFSA ......................................................................................................... 10 
References .............................................................................................................................................. 10 
Glossary and Abbreviations ................................................................................................................... 11 
 
   Oxygen absorber and carbon dioxide emitter system 
 
EFSA Journal 2014;12(2):3571  6 
BACKGROUND AS PROVIDED BY THE LEGISLATION 
Regulation (EC) No 450/2009
4 of the Commission of European Communities  is a specific measure 
that lays down specific rules for active and intelligent materials and articles intended  for contact with 
foodstuffs in addition to the general requirements established in Regulation (EC) No 1935/2004
5 of the 
European Parliament and of the Council on materials and articles intended to come into contact with 
food. Active materials and articles are intended to extend the shelf-life or to maintain or improve the 
condition of packaged food; they are designed to deliberately incorporate com ponents that would 
release or absorb substances into or from the packaged food or the environment surrounding the food. 
In the context of this evaluation procedure, the CEF Panel received a request from a competent 
Member  State  Authority  for  safety  evaluat ion  of  three  mixtures  of  substances  following  the 
corresponding applications from the industry. 
The substance(s) responsible for the active and/or intelligent function of the material should be 
included in a positive list by the Commission following a safety evaluation by EFSA according to the 
procedure described in the abovementioned regulations. 
According to this procedure the industry submits applications to the Member States competent 
Authorities which in their turn transmit the applications to EFSA for  evaluation.  The application is 
supported by a technical dossier submitted by the industry following the  EFSA  guidelines  on 
“submission of a dossier for safety evaluation by EFSA of active or intelligent substances present in 
active and intelligent materials and articles intended to come into contact with food” (EFSA, 2009).  
In this context, EFSA received an application from the Direction Générale de la Concurrence, de la 
Consommation  et  de  la  Répression  des  Fraudes,  France,  requesting  the  evaluation  of  a  mixture 
comprising iron sulfate, activated carbon, sodium erythorbate, cellulose, calcium hydroxide, sodium 
carbonate,  sodium  bicarbonate,  calcium  chloride solution  and  water,  for  use  as  use  as  oxygen 
scavenger and carbon dioxide emitter. 
TERMS OF REFERENCE AS PROVIDED BY THE LEGISLATION  
EFSA is required to carry out a risk assessment on the risks originating from the migration into food of 
the  substances  activated  carbon,  sodium  erythorbate,  iron  sulfate,  cellulose,  calcium  hydroxide, 
sodium  carbonate,  sodium  bicarbonate,  calcium  chloride solution,  and  water,  used  in  oxygen 
absorbing  systems  in  food  contact  materials,  and  deliver  a  scientific  opinion,  according  to  the 
Regulation  (EC)  No  1935/2004  of  the  European  Parliament  and  of the  Council on  materials  and 
articles intended to come into contact with food. 
The opinion of EFSA will be considered by the Commission for adoption of a Community list of 
authorised substances where according to the Regulation (EC) No 450/2009 there will be specified: 
(a)   the identity of the substance(s);  
(b)  the function of the substance(s);  
(c)   the reference number;  
(d)  if necessary, the conditions of use of the substance(s) or component;  
(e)  if necessary, restrictions and/or specifications of use of the substance(s);  
(f)  if necessary, conditions of use of the material or article to which the substance or 
  component is added or into which it is incorporated. 
                                                       
4 Commission Regulation (EC) No 450/2009 of 29 May 2009 on active and intelligent materials and articles intended to 
come into contact with food. OJ L 135, 30.5.2009, p. 3–11 
5 Regulation (EC) No 1935/2004 of the European parliament and of the council of 27 October 2004 on materials and articles 
intended to come into contact with food and repealing Directives 80/590/EEC and 89/109/EEC. OJ L 338, 13.11.2004, p. 
4–17 Oxygen absorber and carbon dioxide emitter system 
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ASSESSMENT 
1.  Introduction 
The European Food Safety Authority was asked by the Direction Générale de la Concurrence, de la 
Consommation et de la Répression des Fraudes, France to evaluate the safety of a mixture comprising 
sodium erythorbate (CAS 6381-77-7 and FCM Substance No 1042), sodium carbonate (CAS No 497-
19-8 and FCM Substance No 21), sodium bicarbonate (CAS No 144-55-8 and FCM Substance No 21), 
iron sulphate (CAS No 7782-63-0 and FCM Substance No 511), activated carbon (CAS No 7440-44-
0, FCM Substance No 984), cellulose (CAS No 9004-34-6 and FCM Substance No 553), calcium 
hydroxide (CAS No 1305-62-0 and FCM Substance No 394), calcium chloride (CAS No 10043-52-4 
and FCM Substance No 585) and water (CAS No 7732-18-5, FCM Substance No 515). The request 
has been registered in the EFSA’s register of received questions under the number EFSA-Q-2011-
00240. The dossier was submitted by the applicant, Atmosphère Contrôle SAS (ATCO), France. 
2.  General information 
According to the applicant, the active mixture constituting the oxygen absorber and carbon dioxide 
emitter system is a powder comprising sodium erythorbate, sodium carbonate, sodium bicarbonate, 
iron  sulphate,  activated  carbon,  cellulose,  calcium  hydroxide,  calcium  chloride  and  water.  It  is 
introduced  into  multilayer  sachet  made  from  polyethylene  terephtalate  (PET)/cellulosic non-
woven/polypropylene (PP) material, and heat sealed after filling. Both PET and PP are perforated prior 
lamination to allow gas exchanges.   
According to the applicant, sachets containing the active mixture, with a weight of active formulation 
per unit of the sachet surface of 6 g/dm², are introduced in food packaging to scavenge oxygen and to 
produce carbon dioxide. Sachets should be placed in the headspace (to allow air circulation) of the 
packaging.  Nevertheless,  unintended  occasional  contact  with  dry  or  other  solid  foods  cannot  be 
excluded. The sachets must not be put in direct contact with acid food (pH < 4.5), with liquid foods 
(i.e. dressings, soups, beverages) or  foods with external aqueous liquid fraction (liquids or exudates) 
to avoid inhibition of the oxygen absorption.  
This oxygen absorber/carbon dioxide emitter system is intended to be used in various applications, 
such  as  meat  and  meat  products,  precooked  dishes,  delicatessen,  cheese,  bakery,  cakes,  pastry 
products. These foods are generally stored at +4 °C. Shelf-lives vary from several days to several 
weeks. 
The  active  mixture  has  not  been  evaluated  by  the  SCF  or  EFSA  in  the  past.  However,  all  the 
substances  constituting  the  mixture  (activated  carbon,  sodium  erythorbate,  iron  sulfate,  cellulose, 
calcium hydroxide, sodium carbonate, sodium bicarbonate, calcium chloride solution) are authorised 
either for plastic materials and articles in contact with foods (Regulation (EU) No 10/2011
6) or food 
additives (Regulation (EC) No 1333/2008
7) as follows: 
  Sodium  erythorbate  is  authorised  as  a  food  additive  (E316),  with  the  lowest  limit  of 
500 mg/kg for cured meat products and preserved meat products. Iron sulphate is authorised 
as sulphuric acid, salts (FCM Substance No 511), as additive for plastic materials and articles 
in contact with foods, with no restriction.  
                                                       
6  Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into 
contact with food  
OJ L 12. 15.1.2011, p. 1-89 
7  Regulation (EC) No 1333/2008 of the European Parliament and the Council of 16 December 2008  on food additives, OJ L 
354.31.12.2008, p.16-33    Oxygen absorber and carbon dioxide emitter system 
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  Carbonic acid salts is authorised as additive for plastic materials and articles in contact with 
foods, with no specific restriction (FCM Substance No 21); it is also authorised as a food 
additive (E 500) so its sodium salts are also authorised. 
  Activated carbon has been evaluated for use as additive for plastic materials and articles in 
contact  with  foods (EFSA,  2004)  and for  use  in oxygen  scavenger  mixtures  (EFSA  CEF 
Panel, 2012). For use in oxygen scavenger mixtures placed in sachets which would prevent the 
physical release of their contents into the food and placed in the headspace of the packaging or 
when used in direct contact with dry foods, the CEF Panel concluded that activated carbon 
does not raise safety concern if it complies with the same purity requirements as for Vegetable 
Carbon (E 153) set out by Regulation (EC) No 1333/2008 with exception of ash content which 
can be up to 10 % (w/w). (FCM Substance No 984)  
  Cellulose is authorised as additive for plastic materials and articles in contact with foods, with 
no specific restriction (FCM Substance No 553). 
  Calcium hydroxide is authorised as an additive for plastic materials and articles in contact 
with foods with no specific migration restriction (FCM Substance No 394). It is also listed in 
Regulation (EU) No 1129/2011 amending Annex II to Regulation (EC) No 1333/2008 of the 
European  Parliament  and  of  the  Council  by  establishing  a  Union  list  of  Food  Additives 
(specific maximum level: quantum satis) (E 526)
8. 
  Hydrochloric acid is authorised as additive for plastic materials and articles in contact with 
foods, with no specific restriction (FCM Substance No 507). 
  Calcium chloride is an authorised food additive (E509).  
  Water is authorised as additive or monomer for plastic materials and articles in contact with 
foods,  with  no  specific  restrictions.  The  water  specifications  must  be  in  compliance  with 
Directive 98/83/EC (FCM Substance No 51). 
3.  Data available in the dossier used for this evaluation 
The studies submitted for evaluation followed the EFSA guidelines on submission of a dossier for 
safety evaluation by EFSA of active or intelligent substances present in active and intelligent materials 
and articles intended to come into contact with food (EFSA, 2009). 
Non-toxicity data: 
  Data on identity 
  Data on physical and chemical properties 
  Data on manufacturing process 
  Data on function, intended use and authorisation 
  Data on overall and specific migration  
Screening on potential volatile byproducts  
Toxicity data: 
   Bacterial gene mutation tests on overall migration solution 
   In vitro micronucleus test on overall migration solution 
                                                       
8  Regulation (EC) No 1333/2008 of the European Parliament and of the Council of 16 December 2008 on food additives,  
OJ L 354.31.12.2008, p.16-33 Oxygen absorber and carbon dioxide emitter system 
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4.  Evaluation 
4.1.  Non-toxicological data 
The  active  powder,  used  for  oxygen  scavenging  and  carbon  dioxide  emission,  comprises  sodium 
erythorbate,  iron  sulphate,  activated  carbon,  cellulose,  calcium  hydroxide,  sodium  carbonate  or 
bicarbonate, calcium chloride solution and water. The active ingredient responsible of the oxygen 
absorber function is sodium erythorbate which reacts with oxygen, removing the oxygen from the 
primary packaging. Sodium carbonate/bicarbonate is involved into the carbon dioxide release into the 
packaging  headspace.  The  other  chemicals  are  used  to  provide  adequate  media  to  facilitate  both 
reactions. 
Overall  and  specific  migration  tests  for  iron,  sodium,  calcium,  as  well as  a screening  of  volatile 
byproducts were performed. Measurements were done by total immersion and under more realistic 
conditions (minced meat). The Panel considered that experiments by total immersion of sachets are 
not representative of the intended conditions of use and reported only the results from experiments 
carried out under more realistic conditions. 
Specific migration of calcium, iron and sodium were determined in minced meat in contact with one 
sachet for 7 days, at 5 °C. The average content of calcium, iron and sodium naturally present in 
minced meat, without contact with sachets, was respectively: 88 ±20 mg/kg food; 32 ±6 mg/kg food 
and 609 ±92 mg/kg food. The corresponding concentrations measured in minced meat in direct contact 
with sachets were respectively 73 ± 16 mg/kg for calcium; 24 ± 3mg/kg for iron and 616 ± 71 mg/kg 
for  sodium.  Based  on  these  values,  no  significant  migration  of  the  ions  present  in  the  sachet  is 
expected.  
The release of volatile byproducts was analysed by placing seven sachets in one liter sealed plastic bag 
containing air at 23 °C. Samples have been collected after 30 min, 102 min and 1 week. No volatile 
organic compounds other than carbon dioxide were detected at the limit of detection of 0.5 µg/l. 
4.2.  Toxicological data 
All ingredients of the oxygen absorber/carbon dioxide emitter formulation have been evaluated and 
approved for use in food contact materials, without specific restriction limits, or as food additives. 
Activated carbon was not evaluated as such, but it meets the specifications for activated charcoal, 
which  is  authorized  as  additive  for  plastic  materials  and  articles  in  contact  with  foods 
(Regulation (EU) No 10/2011) i.e. same purity requirements as for Vegetable Carbon (E 153) set out 
by Regulation (EC) No 1333/2008 with the exception of ash content which may be up to 10 %. 
All ingredients of the active formulation are expected to be stable in normal storage and handling 
conditions. Moreover, the oxygen absorber/carbon dioxide emitter formulation is not intended for 
direct contact with liquid food or food with external liquid fraction, so no migration of non volatile 
species is expected. No migration of volatile byproducts was detected. Thus no toxicity studies on the 
formulation and migrants are required.  
Nevertheless, two limited in vitro genotoxicity studies, namely a gene mutation test in bacteria and an 
in vitro micronucleus tests, were performed on migration solutions obtained under extreme conditions 
(10 days at 40 °C, by immersion). The tests were negative. 
The Panel concluded that under the intended conditions of use the oxygen absorber/carbon dioxide 
emitter formulation is toxicologically acceptable. 
   Oxygen absorber and carbon dioxide emitter system 
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CONCLUSIONS  
Having considered the above-mentioned data, the CEF Panel concluded that the use of the substances 
sodium erythorbate, sodium carbonate, sodium bicarbonate, iron sulphate, activated carbon, cellulose, 
calcium hydroxide, calcium chloride and water does not raise a safety concern when used in oxygen 
absorber/carbon dioxide emitter systems,  in sachets that prevent the physical release of their contents 
into the food. The sachets are to be placed in the headspace of the packaging and as such may come 
into occasional contact with the food, e.g. during handling. The sachet should not come into direct 
contact with liquid foods or foods that have and external aqueous liquid phase on the surface (liquid or 
exudates). 
Activated  carbon  should  in  addition  comply  with  the  same  purity  requirements  as  for  Vegetable 
Carbon (E 153) set out by Regulation (EC) No 1333/2008 with exception of ash content which can be 
up to 10 % (w/w). 
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GLOSSARY AND ABBREVIATIONS   
 
Overall migration:   The sum of the amounts of volatile and non volatile substances, except water, 
released from a food contact material or article into food or food simulant 
Specific migration:   The amount of a specific substance released from  a food contact material or 
article into food or food stimulant 
 
 
bw  body weight 
CAS  Chemical Abstracts Service 
CEF  Scientific Panel on food contact materials, enzymes, flavourings and processing aids 
EU  European Union 
EC  European Commission  
EFSA  European Food Safety Authority 
FCM               Food Contact Materials 
Mw  Weight average molecular weight  
PET  Poly(ethylene terephthalate)  
REF No  Reference Number 
SCF  Scientific committee on food 
SML  Specific Migration Limit  
w/w  Weight by weight 
 
 
 
 
 